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Executive Summary
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O RIA 74 (Human Body Augmentation) 7|AI7 Q1A ol AdskEAY F-2t-2k-g-51o]
A0 A2 FEE FRATIE 71A A
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* 52 90| Q| &2 UAl.AAE OlX|9 X2t J|ss A =&KX FS51L}
CHA|SH= Zd(abnormal — normal)
* 2 ool A B AlAe 22| SHS SAo| W 0|AS R SHMNAIF|Z L CIE

o
E7e 542 FZIAF|= Z(normal — supernormal)

- 7l Rt gkl de FTIAL B Y9 sk ke w B sfiskom,

- vl B3 ATINSH o] 2002+ 1HeE BaA RI7E 58 S 9% 8%t Vs
WrlE, volerle, ARV, A H oM Aoz QIZF S (Human

Augmentation) 7]&°] AFH2

- AA QAA S A TFEE 20193 7] oF 3409 G0l o] =21, 20241 d77}A]
6309 2} TR AT HAs)
A

1)

re

mjo

ZF ZZHHuman Augmentation) FE= 17+ SZI(Human Enhancement)2| 7HHe Q1710 Alx| S2i8at ofL|2} OIX|, MM SE7IX
40| He| O|MCE M7= 7|ES 20lg, 2U0ME | S5t § 2K 54 =2 Mt AlA 58 Lo =8
%01 ‘oIx| £Z(Human body Augmentation) 7|AIS CIE1 U2

HMMsl A EHEZ J|E T SEI RAD AR, SI=RMAISATE Insight Report, 2019. 6.
MarketsandMarkets, Human Augmentation Market: Global Forecast to 2024, 2019. AtZ A{j7A

HASX|SR, 2020 Zojol AME{ZAL Zupetz, 2021. 4.

World Health Organization, Fact sheets-Disability and health, 2020. 12.
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Okﬂﬁ 71” %‘r }91 AEEH 5o FokollA Haole AEAT HalA

AT, dud, 48E, 224 2R L ST, MoZRAAHES gtEstetis], 2012, 7. MY
Army Technology, ‘Raytheon XOS 2 Exoskeleton Second Generation Robotics Suit’, 2020. 5.
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gAYz SFE B
Q| 2 (Cultured Skin): Y M=H 2,
SAN 7 &Zsl= 2,
o MA: ZS, o, 2/d42, =3 HE7|, 0|13,
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B ST TR, ‘AT T, 2002 12.
MR, SRR TS D] HN AN S

BRIC View S&2|ZE, 2019. 8.
ech Explorist, ‘Artificial skin that could temporarily tighten the skin’, 2016. 5.
extile Learner, ‘Artificial Skin: Characteristics, Raw Materials and Uses’, 2018. 8.

_5_

gEE stlsls BEE 3[2ststo] I|F
M= 8BS 7|=S &&35t0
37| Z=F0| 7tssHA|2 18| - MYEEE2

7|A17|=E= No.104

SEW 4 EQ

$0 I HI

Sall =A|

ofyz} shE T, ALY, vl &)
Sol= 2815 AYRY AME B 0%, 2

il
ot
O
il
gl



T h logy Pol
echno ?gy 01cyM8

l“L [ o|ng I2ls,
{\ i | V. V. V7, 27 nozs g5
\ 2 [ — B2 AR HA

sto.

= _F _oA=Eg Y < &
ecode: T T N A s .

‘l 15 s
! 2R HIA

A=A

j AL MIA] %

.........

SdSHEZR

Z- 378 A

H
- (BF) AR ol 23 o5/ 9By 2Y &/AXE fojelE 2 &

(57) AZE )50 79 22 DFol M WA A7145E BAste] Aek
o) 749

SEARHEAY 7 Hehs S5t = Ao] 7Fs AAEZE fojE s 2R &Y
27 3 Z(Exo-tendon) oY &7 U (Bladder) & T3l 224U < o] ¥

ﬂll

CIE 4> AZE Yojg 22 219

- (de)) BRIREe) g0 A3 B4 Fake Bl delsls JAL
AFgoen 2218 S & W AFE VA

* o R o M2t 2ls 2 02fl= S0| ASEE, ZT= ¢

18) B. B. Kang et. al. ‘Development of a Polymer-Based Tendon-Driven Wearable Robotic Hand’, IEEE Conf. on Robotics and Automation,

May 2016.
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2|oEE)E JHEsto els 2E=Z &3

O7c|o|'— _T'_|.X-Io| 7|%

Polyethylene, T2 X}k

- (7)) el ek OE, 25X, S Y], FE o, W, &5,

pRiclelE, S sjorE oy B SO BR

|
—

574) AT A23F 5 At 2AE B85k 15~20a 28 7}—‘5—?_ A
W AL F, WimkRAg o] HojuARE nhRIE oy el WE 4
EEANTIE 71 EYelEd aAe] ¢ S5

<JEl 13> oIz ZHE(mahE)29) <aEl

~no

1) |_ oqo: 1—_|-’-°J ‘DlEH olajlleI.OJOI AI O[.T’_ AIXI-’, A}O-{O__I.L , 2013. 12.
22) Rick Proser, ‘An image of an artificial heart exhibited at London science museum’, 2008. 12.
3) 927|7|FEEMQICH Ol HANAHE|Z 9|2 T|7|ZEZAIZEA Vol55, 2017. 12.
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_8_



Z|A7|1=Z24 No.104

3. WA 373 71A Y %

% zazel 49 53
O wl=
O 2HY2 2202094 FH 7 e WA FAgz
- BCI(Brain-Computer Interface) 7|¥+ Q-2 gs
- ABA WY 2854, AR 5 A T4 #E I =1
O W1 5ATA F=H(DARPA)), = HAYNIH29)-S thgt 7|3 &3l
i 4 3 e AR 8 483 A
- TAHEE 9ol A 5/AE, =ofA A 5 oeftt HHow &8 3
O #4
O 74 AFAS 0113_113}9] EHE2 2020 EE9(Robotics 2020 Multi-Annual
Roadmap)ollX F™ 54 &£oF FA AF 4330
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J|l& TRHMEE FXsH= o5 6
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A% B 9 AT

O AlA QA 57 714 AN 5%

]o

O AIA A S7 71A] AL 20193 9F 3409 2] oW, 2024 AR A
12.7% 747sted of 6309 &8 tRE=E AT 2oz HHCAGR (2019-2024)
12.7%)

O 3 AT Z7E, AoAole] e B L AFAT =Y, A £33 So=

7

o13) <Al =7 A& ) 71453 9=

O

70
63.3
60
50
40 34.8
30
20
10
0
2019 2024

<O 16> MA el S Al mRO(Hd =)

O A S 71A ZAE AA AN 5F

178 2017\ <F 39 28] Frolv, 2023\ 71X A
o 2] FEE AT Z o2 HAuHCAGRQ017-2024) 45.2%)

'&% >

o1F M3kl 4] A F7), Y P8k 5 ole] LopolA
9177 2ol B3 TAlo] F7H5L Qo 2 sl&o] WAl tet tukE
A

40) MarketsandMarkets, Human Augmentation Market: Global Forecast to 2024, 2019. (X}Z X{j+4)
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. ]
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<A MA 22 ER AZE (ot )4

O 249 o E =22 AR 5T

- 25 20 5 24 dodE 25 A R 20199 9708 E FRo|H
2024 A7MA] A 34.1% A3k F 423097 G2 FEE AFT Ao
ZATHCAGR(2019-2024) 34.1%)

4500 4230
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3500
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970
“1 B
0
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<O 18> M7l 22 2o E BER AIE Rt )2

41) MarketsandMarkets, Exoskeleton Market: Global Forecast to 2023, 2017. (X}2 A{LA)
4?2) MarketsandMarkets, Human Augmentation Market: Global Forecast to 2024, 2019. (XIZ A{|7A)
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& JEE I35k AEA I ] A A R 2018 ©F 1029 €8
TREolH, 2023 @714 A 10.3% At oF 16.79 &8 2= AAS
o

o“o

Ao =2 ZAH(CAGR(2018-2023) 10.3%)
<E D> MA o|F A E AlE 2212 SHE)4)
== 2016 2017 2018 2023 (20%(;%23)
Human Donor Tissue-derived Products 435 5319 591.9 1004.6 11.2%
Acellular Animal-derived Products 2745 331.2 363.6 5773 9.7%
Biosynthetic Products 55.2 64 67.4 87.1 5.3%
Total 764.7 927.1 1022.9 1669 10.3%
2000
1669
1500

1023

1000

500

2018 2023

<O 19> MA m|F cHMF AlE F2(HEE SEf)ad

O AF FPIWAF 49) A FF

- WHOx= AlAl A2t Ba14(2020)01 4 2050 a7k A AA 17-2] 49 F 135S
20~25¢ Wol HY E4S APsHA 2 Zolgtal Ha4)

43) HAM

44) MarketsandMarkets, Wound Care Biologics Market; Global Forecast to 2023, 2018. (XI=2 XfTLA))
45) LA wA, 050K A MA ol 4H S 1Y FH &4 Ag, 2021, 3.
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- AT 9ol RE WR T S WARAS| A&H 0w 2 g} B
Aol v 10% ol 27t 5

100,000 96,000 1450%

75,000
14.00%
50,000
13.50%
25,000
- 13.00%
2015 2016 2017 2018 2019 2020
Q5 SOOI B e EHE (%)
<OE 20> M7 Q12 SHTo|zt AR 7246
- 0EAT 2 HEEA 34 SR QU8 Y B Z(Hearing Aids) 714 A%
TEE 20179 2F 709 DejolA 20221 oF 98¢ ] =08 ZUIsH Ao =w

AH(CAGR(2017-2022) 7.0%)

10 9.78

6.97

2017 2022

<3 21> MA HHE BEERI|A AEFZ2AY EHEDAD

46) Technavio, ‘The Number of Cochlear Implants Shipped Worldwide is Expected to Hit 96,000 by 2020°, 2016. 2. (X2 R{7A)
47) MarketsandMarkets, Hearing Aids Market: Forecast to 2022, 2017. (X}2 A|TLA)
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25
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HS71 AIE (8o &)%)

T

g 22> MA ols AME

J

18,000 16,548

16,000 14,968
13,543

14,000

12,000 )%
6,597
6,456 g
6,189 6,325

10,000 5042 6,064

5,686

8,000

SR
RN

6,000

4,000

2,000

AN

2013 2014 2015 2016

ZOpIfEE XSt = 7|EpEEE K| gte

A FR(g ey

48) MarketsandMarkets, Pacemaker Market: Forecast to 2023, 2018. (A= R{T4{)
49) SHEEAMARIS Y HAHMAHE|Z O|ZI|7|AIYEA, ‘ola &E, 2017. 12. (RtZE ®74)

Orthopedic Devices [Hip, Knee, Shoulder, Other Joint Reconstruction] Market, Global, 2009-2016, USD Constant Millions, Global Data
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16,000 Lats o 1275 1356
14,000 7,735
12,000 ¢ <o G 6,904 7,056 e e e
10,000 :

8,000

6,000

4,000 7,956 8,229

2,000

17,682

5700 2 1638 1,746

8,506 8,790 9,087 9,390 9,758 10,023

2016 2017 2018 2019 2020 2021 2022 2023

A Kets Ot E Xghs 7|Ef2HE K gt

<O 24> MA| 91T BE AT 72 o Z(ek 2aq)0
. I Fard 5%

O 924 25

- LG AAE AlzY, 144 5 A8 2 938 &8 e A
g X8 =2 252 LG CLOI SuitBot2 71, Q845 71&S #8351
EE} &AL G AY T =X

- AtERE AAY B4 BHAN FHES AW AMEE ZEY doHE
25 RMX(Rotem Modular eXoskeleton)< 7I'Y, B2 4H As|7F EAsh=
A AAdAte] AA FE £4ste] sy F=ol TRl FEE A4

- As oie] AR AR A S0l AN -2 R de g
7IRke] A& AFE T A A R AAANR Y 71

filo

0 FAM A2 P
5 BRI, £, HEY 2ROl T, JAKL, 2016, 2
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O =9
- =] WAl Lockheed Martine B-termia /\]-9} Ak ALgxle] 3}

- Ford AF&Ak= Ekso Bionics Holdings(P]=7)2] Fkso Vestzh= A 25 EE,
BMW= ml=r @A 3734 A-slAol 2-838l= o&4 25a =Usk= &
Axdd =229 29 AY 852 38 5

<2l 27> Lockheed Martinit 2|=23 <2l 28> Ekso VestE %t&Z 5l
A}

ONYX54), 55) A=At M

2) LG CNS 227, ‘MASE, 282 +EJ| &4 SHCF, 2018. 8.

3) SCiRE SAER7, ‘HiRE 9| Yoj2ig 2R, 2017. 6.

54) Lockheed Martin, ONYX, 2021, 7., https://www.lockheedmartin.com/
5) Lockheed Martin, Military, 2021, 7., https://www lockheedmartin.com/
6) FORD Media Center, ‘EksoVest', 2017. 11.
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<2l 34> SRl Roboticsiit Superflex <2l 35> Superflex Inc.jit Powered Suit

- @EAATUS TR T D PAREIE BAsle] Shie] HEH) sk
2 e, A, MR, £ 52 UM WY o) U FA

H iy
2 24 e AARA TRE A2E 5 24E §9

G 4

- el e EE YR8 FHHlH sYFEME
CollaHeal Plus, 2= ©)’d2} 3Pdolut £ SAE 9I7t &3] IN =
S8t ] AlF A F58)

- B} 2ol Hisle] of2} A vt 2fom QA A8 3k levlR g ET=
SEUY tA 2ok 78 Aol g AR, ARV =2 mAll =
Ao 5 7l BAY FH e

58) LA, ‘SKHlo|REET} TE= HH o) AXYE', 2019. 6.
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- = 9)5717] AE 3]AR] Organogenesis Holdings= B4 S5
A5E 213 JF A& Apligraf, Dermagraft 52 A %-

A A zolA & HFES AHHA

MNormal skin Apligraf * Keratinecyte stem cells are key contributors to the signaling profile of Apligra

<22l 41> Organogenesis Holdingsjit Apligraft?)

59) 3Atel el MARAAL Z2IY 71=0] HEE0 AR S &l BOIXIX| BoH, 2fF HE AFEM HE A IISSH=S st
MAtE=E 3 2A AZEQ0E TS| QA=ATI, ICR OF St 22 SHE 4877 ol #8 s

=

60) QEHxoZ MMO| AIRO| Of2f X2/Te 8, +F 8, WA & HHOIME 57} Salz 27 Jis
61) 28lS, O 2, B S We UM 52 NSE HSY & e MM, Ine R Z2Y 3YS UMz Hsls

HEE AREA HME IS
62) Organogenesis, ‘Apligraf® product details’, 2021. 7. https://apligraf.com/product- details/
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<32l 29> <8l 30> M2cH&twe| Wearable Hand
Exo-Glove Poly64
o 9]
- 29dle] oy B g 27} AL A GA9] Bioservos o8-8 Z719]

EZ O F AMEE = 25 £ Carbonhand, IronHand S 7H%- v

- 5709 $7hehe BT Gt 409 59 E 508 T ronHands AHEA7}
A4 3, 712 Alole] 7, RE 52 2] gl Bl sk AE Ths

[O|ZHEIA o12Al 2021, 7. https://www.biorobotics.snu.ac.kr/
[O|2ZEHEIA 01714l ‘Wearable Hand Exo-Glove Poly’, 2021. 7.
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<2l 31> Bioservojit 25 £ Ironhand6® <2l 32> ETH Zuriche 2&£2 & SAMSE6)

O <lF @3l 29
O =
nkzk A7) 2y dE o3l E¥old Vee EARRE IE 71A S AlA
Hzx=2 /NEQ016'd, DCIST &< ul<7, oY) st= & dd 771
218 =)o At QAF-of-9- A2 AT EE &8 7|
ke o] A o 87)7] A 2 2BES, 94 AL 7Fsd A
AFoH A ey, 2022 &4 BF ZATE A= AP Y F
S QAle] S 1ol E oLt AlIshs RIgsle] GAIE soln,
Fo FRPAARTHE Feol-dr] 5 AL MHstEE $2 Y-S 1Y)
¥ EFTEHIO[AAM MECHH R ofd|Ql= et B 450 MA| 4HWZE oI5 Zolat
g 4370
= olF Esio)d AR 20141 3469 oA 2018\ 6859 WU7A| 7}
SFoLt iR alelolA skl ALg
65) BIOSERVO, Ironhand, 2021. 6.
66) ETH Zurich, Robotic motion and design, 2019. 1.
67) =72, ‘DGIST, DHEE7| 0|85t olZet ME 7|= JHEY, 2016. 6.

68
69
70

i N

StE2AI0H ‘EH, %!’5*8 A olzete M= MET|E T, 2021. 7.
AES, “olg 242", KiSTi Market Report, 2015. 10.
SIEAMAIR, “F2HI0|AIA, 104 =X Z0of olZ 242 JHE”, 2010, 8.

_24_



7|A17|=E= No.104

O =9
- Cochlear(&), H]= Advanced Bionic(V]=), MED-EL(22~E¢|o}) 59| 7|
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FAR =4 FAEHA U

- 9] AF 9k HAEFE 3|ARRI Cochlear= AMAl HZ=Z YA Q¥ o9&
sl S2™, Nucleus 7 & S5 WA A5 GAHAE 23 JF o5
A4k ke MAIR o E TP w2 AaEse AAY

- o] A5 ErERle] A 27N ol A At o]n|QlS et st <
gao]# i %1, oF 1097 A7 Sl 1E 2¥olH Jidel A3$H2010%)
© 5% 012, 2Az(oo] 0[0f M I OIF SO N M, AlBo|ofEoINY

OI5{7} I5(2000)72

A .6
=

<%l 42> Cochleariit 2lE52t(ZH73), MED-ELfit 2lE 2R(P)74 EAE

O AT A

AV N AT S B AR S18 A S o8R8 BAS
(e}

71
72
73
74

MEathstul M7|SEHE Mt 7|¢

S=AMAE, ‘F2HI0|2A[A, 10 =X Zof 2lF 242 JHEY, 2010. 8.
Cochlear, 52} A|AEL 2021, 7. https://www.cochlear.com/

MED-EL, Ql52tF AJAEL 2021, 7. https://www.medel.com/

=
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- ©]= Abbott Laboratories it ¥4 21F 41291 HEARTMATE A|=-& A4k
2A| ] MA Q1 HEARMATE2= A MAGA 71 Bo] AFEE N oH AR+
3A| ) WA Q) HEARMATE3Y| EA)50] &8 =

H

- 20203 12 A YA U] #HZ= HEARMATE3 S &85k 34t <13
A7 A HA o A Z76)
* HEARTMATE3= 20204 73 AZEL|AUECIM AL 5{7IE ot =L =@l

Full MagLev Flow Hydrodynamic
Technelogy Pump Bearing Pump
Large consistent Marrow blood flow

blood flow pathways o pathways

reduce shear stress

167 8

STACKED RED STACKED RED
BLOOD CELLS? BLOOD CELLS?

<22l 43> Abbottjit HEARTMATE377)

75) SJSAME, ‘MBCHHE i clz5A
76) AMMSESY 227 ‘Al 3A1IEH
77) Abbott, ‘Heatmated 3 LVAD’, 2021. 7

b Alokx| AlZH 5{7} EE’, 2018. 10.
é.’é = A =0, 2020. 12,
tps://www. cardlovascular abbott/
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- 19273 AYH ¥ "= Zimmer Biomet jit+= 20143 Biomet X ©|% A|A| Q&
FE2-Yguo] - T AMA AF I XA 30% ol =2 H/HEE 74

Extended Trochlear Groove
Allows the patella to maintain
full contact with the femoral
component in deep flexion
The Vanguard Knee System offers
surgical simplicity with complete
component interchangeability.

Softened Anterior Flange

Streamlined design to
help avoid incidence of
“retinacular tenting”

Proportional
Posterior Condyles
Allows for optimal contact
area in deep flexion

Optimized Tibiofemoral

D Trochl G Articulation
oep: lgThiodn "Arobve Increased contact area in high
Wide Proximal Trochlear Groove Reduces patellar forces i

" flexion and axial rotation
Provides excellent pate\lar tracking regardless throughout range of motion
of patient’'s Q—-angle*

*within 0-15 degrees of Q-angle

<2l 44> Zimmer Biometjiit Vanguard Cruciate Retainig Knee?9

78) HYUZRAIR, “SH2Ab QIZRHE TRlE AMA|QIZZE X|ZAIR BE HHRCL” 2021, 4,
79) Zimmet Biomet, Vanguard Cruciate Retainig Knee brochure, 2016.
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